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(54) Title: ACTIVE MATRIX LIGHT EMITTING DIODE PIXEL STRUCTURE AND METHOD 
(57) Abstract 



A LED pixel structure (200, 300, 
400, 600, 700) that , reduces current 
nonuformities and threshold voltage 
variations in a "drive transistor" of the 
pixel structure is disclosed. The LED 
pixel structure incorporates a current 
source for loading data into the pixel 
via a data line. Alternatively, an auto 
zero voltage is determined for the drive 
transistor prior to the loading of data. 
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, F7^^Pl (3 6 5) _hl£> HMJEaMfcfcl»«fc< mfe*- '< K?-f 
^«JE4rffi^i-* 0 ^3 3 0f4 IWj |:tyh^ 

p— K-r— ^7x- X 

h-^n^i— Xco^fc>«? tc % tu^h7^yi4 Tu— j |c-feyh$*t, ^ 
tyh^iiS. f-^iJil±, h7>^^Pl (3 6 5) ©^-hll-^yf 
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^c C 3 5 o&mvxmbtiZo &t-> iru^h^-r^tt, iwj m-t^h 

•T-fel-^h (deselect, S^k^M") P-7x-X4'© igj^ W^R^f—P 7i- 
X 

f-^tii^hyy^^Pl (3 6 5) <oy-h±T?HB«$ix5t, 
^^34 0^ Td— j ir-feyh*^ K7^^P 2 3 7 5^ T^-^j £ 
frSo F7^^P 1 3 6 5tJ;otM$^lIlt OLED3 8 0S: 

m^<^l2l2S.Tj?6T'±3zEUfc«t 5 m^X-W^Sfec^J: 

IH4 t^oV^-Ci£-<£o t°^-t/V#it4 0 0 fi, 3o<OPMOSh7^^ ( 
4 4 5, 4 6 0, 4 6 5) , 2o©nyf yf4 5 5 5WLED (O 

LED) 4 7 0^tf. tl/^ h7^fy4 2 0lt h 9 ^X ^ 4 4 5 (D?— V 

I'^-a-bT^-So ^-^^-r ^4 i oiih7^x^ 4 4 soy— ^l-^-^^tL 

, VSWP7-<^l4b7^^^4 6 0W7-X, ^^7^4 5 5©loW^ 
— 5-7-/H^^$tt5 0 t-ht'0 7-fy4 3 0li, F7^^4 6 5©y- 
M^&-a-£*L-CV^£o OLED4 7 0(7)lO(DHili, h 7 4 6 5 ^.TJ? 

4 6 0(D Vl-^-a^tl/TV^o h7^i?4 4 5(DKWylt =» 

yf4 5 0©lO©^-5t/H^$*lTV^„ ami-, h7^^4 

6 0©y-h, h^Xi/X^ 4 6 5«0y — X, 3yf^f4 5 0©lo©^-^ 
^/W&Tj?n^^-9-4 5 5 <D 1 0(D^— 5^/W2, ^T^-g-^tbTV^ 

i^P^K-, I3 4fi, 3o©7x- Xo^-etHJ^^tL?) fc°^i?/HS!i£4 0 0 £ 

^i- D BP*,, 1) t-h^D7x-X, 2) P— Kf*— — X, 3) ^0^7 
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hifn (VSWPiaS) 7i- X 
VSWP 4-9)9**.* WE) f± Tn-!7 U9(£v\ lower) SJBEj I- 
* TAVJ fftt-fe^ h^H5. rr-C, OLED4 7 0^/>i« 

fi$K (0il>ik£> tyry^-^ oLEDit#tt{-fe#u-c) £-'>L-foijfD 

-fct 5{-j1^^H5 0 n-!7«EE«, =r ^x^lHOjg^ixfcCc (4 5 0) £ 
F7^^^P4 (4 4 5) k<Dffl<D : &mS- K ( f \z£Z>?J V ^-Va W«C 
Lth7^^Pl (4 6 0) V G (pi)<£>y— h4rilb-r^-a-$tb?) 0 tf— h 
^07^^4 3011, }k\Z. Tu— j -fe$>h£*L5 0 h7^^Pl (4 6 0) 

mWiY?^^*?) (i, h7^^P 3 (4 6 5) S:PiC5ri^J:oT^ 
<<jr— Yh VX— mtf}\~M&£tiZ>o tu^ h7^y4 2 0liftt To -j l^ir 
>yh£*b> r^ffiffij (tT 2 -^^^ V4 l 0(^iiffl$tL6o X*SJEteffi#l- 
ir y h ZftZ^k&X^Z, U3>U ftiii^— *®JE J: 9 < & < Tt4/«C fcft 
V\ fc°^-ir/ME]B§te. 4\ F7^^P1 4 6 0<?)|iftl-^l)-t^X'f 
6o t-FfD7^>'4 3 0li^ T/s^j ^ir^N^tt, h?fi?x 

?P 1 4 6 0©y-F«t5o t-hfn7x-X©Mli, HEltigemi- 
=t^vifC c 4 5 O^m/E hifnS/E) £1211-^5 £ t T'fc 9 , ^r*U3 

f—fy-i ^±&mm,j±t pi 4 6 o(?> h^>-^^^^ii:*Ei^r^T'(DMm 
x.(btiz> 0 J«t#»^ T-tmm <c?-?xft) n*- Ksnt3^yt4 5 0 

M4 5 5^atth7^^P 1 4 6 0©7 t -M^^tl5„ 

4 6 OtDm/EVsGfi^ h7^^Pl (4 6 0) \C H3£*— ^K9>T^ 
IJESriit, OLED4 7 0lM«)t5 o IP^ X-^®JEfi, h7^ 
X^Pl 4 6 0 <D_hT*^— K^-Y^SJE^^glr^tbSo 3yfyt4 50± 
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>-^^f-C s 4 5 5KiEit£*L5 0 ftC, VSWP|4»^7 (cfc9iiil\ h 

igher) mm (mwmm i-i^n^o iv^vswpMo, ^ mm<nt- 

T/s^j h&thZt, F7^^P 3 (4 6 5) MP4 (4 4 5) <D 

mfite r^-^j «;iib*K ^-^BJE(i^^i^J;5^h7>^x^4 6 o<dv 

^-rSl-v 1213(4, 4o«PMOS F7^v ? x^M3H/27-f y^rtt 
yWVDDHllEW, <t^T*#S) o .0 4 fit, 3o 

^PMOS>7^W2i i/2 7^f^tt5 io©^^yfyff 
_k<D*— h-tfn t y ^ni^. h y y^isiiiaox, v-y ayTFTM 

1^3^1114020^ (2) tr^-tvMPij&j&s, oLEDXttt^-fe^y >- y 
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121 7 t± % &&m<D7 ? 7" 4 Zf-? h ]) LED t° i? /Mftit 7 0 0tf>HlSg|2| 

jfHUh^v 5 *^ (TFT) y !) n yi(i7 ; t;V77 ^ U ^ y ^ 

(OLED) &m*-&/^W5 0 ^t°^-fe/HII5t«^h7^^^S:t/*^ 

*t^t;u#ig7 0 0li, *#fciHIHtJE (V t ) tt#*ET-Cx * 

«SEHi«i*«^i"5o ^ft^is OLED s Sriil;-C^--*«SES:«i«p-rS- 
t^M*L<, tot7*-f tti5 s Wl«$tb5. 

[2] 7 Co^Ti^S. t°^ir/U^it7 0 0 ft, 20©PMOSh7^^7 
1 0&t>*7 2 0, n^x^f-7 3 0, Ui?*f 7 5 OMLED (OLED) 7 
4 0 (3fe^*t) Sr^tfo "fe^^ b7^V7 7 Ofi, h7^^7 10«y-h 
l'fe#$tLTV>5 0 7-^7^^7 6 0 14, h7^^7 10©y-X|^ 
$*l/tl^5 0 l^v 5 ** 7 5 OCloW^-^t/Hih^^i? 7 2 0©y-^ 
l-M-n-£tL, OLED74 0» 10ff)iffiih7^^ 7 2 OOKW 
^Stl/O^o h7^^7 10OKM>', h7^^7 2 0« 

i? Yy4 1/7 7 0<DWHM&) »A-r j U~</Utf\ F7V^M17 10 
^^IdL, =*^f^C 7 3 O^x— ^9^C>-7 6 oa>P>«EEV g 

5l-&o-CV^ 0 P-i5t!/^h7>fX7 7 0-e Tn-j U 

^/Hiiotrt b^titc^ h7^^Ml$rt7tU ^^^7 
3 0^)«JE^ 7 u-A^(Dfc«){-|Btt$n2)o iffiiH7y^^M2 7 2 

o<^y-- M-gmsox*, ^nft, mm*. h7^^ 7 2 osriiu. 
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•rztehtz, h7y^x^ii, oLEDia «5#<^m^sriiigi-5«iBi^fcs 

oled 7 4 o&iiDgittsm^f^ jps&jfc^-rso ua>u TFTS:ttj| 
fi3$v^fP£W l&^<dt% h5^^7 i o ^M-rz^to x o ftTOi— tea* 

7 ««d = Y7 - ^ ( - ' 0in >*) 3 (i) 
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>i/7s?W&.\Z$£oX, 1 0 0K~1 0MXfoZ>ZkfcX%Z> o ;fcfc°^i?/Mflia 

'OLED a * 

-2/(V g - V t + IOLED R). ( 2 ) 

^J^fprt^ci!if*b^^ttbi^^b^v^^v^5l5B#$r ; fi-rs 0 i^** OoldeR 

x?tevxm&^mteh<DsxT^i&m£frz>^ k&xzz> 0 ^ (iol 

de r) « (v g -v t ) J; 0 t>*#< 45: i^x-#^v\ ^©ip^ 

% zmm^isv z>m*<vi&%i.ft. 2<d-7t? ?x&z> 0 

#<o;fiJ&&3l#tB-ro £ h7^^ 7 2 0©y-^l;l 

<r^«fcoT, «^«)^*3tt?>i&^«WT^ (1) , (2^) (D^W^m-^-fr 

^iiLTii^^n^o gp^ ( 1) ^a^gs^^b t^— -^f 2 " era 
ffi (2xxn5 o%(Di&mx^^mwa±.<Dm^mm^um) > rt* (2) to 
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3 0 0, 4 0 0, 6 0 0 0 S:f t5r >f 5 2 0 iftofc^f 

1 OS^r^f^/W 5 2 OSr-atfo 

ftS^ ^inyt"a-^tt«IilCPU5 1 2, ^^1)514 

St/St»I/Ogl4 16 K, lEtt^B, 0l*.fi 

H5y7h!)x7^fi, 5 1 4{£n — K^W^i:^, CPU5 

^^K 5 2 0lt t 5 ^ > ^ 7 x-^ 5 2 2 Wit® t/V ( 

t°^-fe/Mfi£2 0 0, 3 0 0, 4 0 0, 6 0 0X117 0 0) *-£tfo fc^ir/W" 
y^7x-^5 2 2ll t°^-fe/V2 0 0, 3 0 0, 4 0 0, 6 0 0 Xfi 7 0 0 £ 

rco J; 5 l£, -y^rA 5 0 0 fi7 5/^ h y^a^tr*.— ^ £ UT^tr^tL^r 

^*HrJ£0>2M*lHll& (ASIC) , Xtt'>— K^T&tfyy h!?x7^©M 
^T'fcSo ^i"^^, WA5 0 0H, *»M©7 f -f ^'^ W Sr»*iiA/« J: 

/£*3, ^-T'fi, Bij*bfc.«JEttiS*»-$HS. BP*>, OLEDIt 4", NMOS 

y- Kfi, ^/i*tMT-f^e)ir^ftix«/«ce>/«ev\ 
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